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PART IL 

N the firft jtar/ of this Paper * I have treated of the funda- 
mental principles of hygrometry, and of fome hygrofcopic 
phenomena ; and this will relate to a particular application of 
thofe premifes. 

62. Since the publication of my firft hygrometer, many 
others have been invented, two of which are now principally 
in- life; the hair hygrometer of M. de Saussure, and my 
hygrometer made of a Jlip of whalebone. If the comparative 
points of thofe inftruments could be determined in the whole 
extent of their fcales, the only inconvenience of their being 
both ufed would be, the neceffity of reducing to one of them, 
the obfervations made with the other; but from 70 to 100 of 
mine, which fpace includes the moft important period of moif- 
ture^ their correfpondent indications are as different from one 
^another, and as variable, as if they were the effefts of two very 
different caufes. Therefore it is important to decide which of 
them fhould remain our only meafure of motfture^ till, if pof* 
fible, a better one is found. The following pages, I hope^ 
will lead to that decifion, 

# See Page i, of this Volume.- 
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63. The fundamental procefs of M. de Saussure, with the 
view of difcovering the effe£is of moijiure on the hair hygro- 
meter, was this. He repeatedly caufed fucceffive known quan- 
tities of water to evaporate into a clofe glafs veffel, previoufiy 
reduced to extreme drynefs, and containing that hygrometer and a 
manometer ; he obferved the correspondent changes of thofe in- 
ftruments, and, by combining the refults of his experiments, 
he reduced to regular feries the correfpondent motions of the 
two inftruments by equal quantities of evaporated water. 
Having confined himfelf to that only clafs of experiments, 
which, from caufes that 1 (hall explain, could not difcover to 
him the difficulties of his attempt, he thought himfelf war- 
ranted to draw from them the following conclusions. iff, 
That the degrees of moijiure in the inclofed medium, were nearly 
proportional to the quantities of water evaporated in the veffel ; 
and that, confequently, the ratio obferved between thofe quan- 
tities and the march of his hygrometer, could be confidered as 
giving immediately the march of the inftrument correfpondent 
to moijiure itfelf ; which, according to our common opinion, 
is a certain quantity of aqueous vapours fpread in the medium. 
2dly, That when no more water could evaporate in the veffel, 
the inclofed medium was arrived at extreme moijiure ; and that, 
confequently, the point indicated at that time on his hygro- 
meter, was to be the limit of its Jcale on that fide. 3dly, That 
having, from thofe experiments, a probable determination of 
the expanjtons of the hair by fucceffive equal quantities of moif- 
ture, iii beginning from the point were this is null, and ending 
at its extreme, his inftrument could not differ effentially from an 
abfolute hygrometer. 

64. Thefe conclusions were very natural in the ftate of M« 
be Saussure's experiments ; but before their publication I had 

gone 
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gone over a great field of hygrofcopic phenomena, in which 
the hair, and a clofe vefjel, had a (hare; and thereby, feeing 
the ohje&s in another light than M. be Saussure, I doubted 
of his conclufions, and I procured three of his hygrometers, in 
order to examine them on fome particular points. It was after 
that immediate verification of my conjedtures concerning his 
inftrument, that I fettled the following conclusions, very dif- 
ferent from thofe above, ift, That moisture, or the quan- 
tity of vapour fpread in the medium itfelf, does not increafe in 
an inclofed fpace in proportion to the quantity of water eva- 
porated in it ; becaufe of an increafing, but undetermined, part 
of that water being depofited on the fides of the veflel ; and 
that,, confequently, Mr. de Saussure's experiments could not 
afford the determination of a real hygrofcopic- fcak. 2dly, That 
the circumftance confidered by him as a fure fign of extreme 
moijlure exifting in the inclofed medium, namely, the maximum 
of evaporation in the fpace, has only that efifedt when the tem- 
perature is very little above 3 2°; but that, by fucceffive in- 
creafes of heat from that point, moijlure recedes farther and 
farther from its extreme; or from the point where no more 
vapour can be introduced in the medium without an immediate 
precipitation ; though at the fame time, there are fucceffive in- 
creafes in the quantity of vapour, and thereby a con flan t maxi- 
mum of evaporation correfpondent with the a&ual temperature* 
3dly, That, in approaching to extreme moijlure \ xhzhair hygro- 
meter becomes flationary, and afterwards a little retrograde, in 
which march the unavoidable irregularities of every hygrofcopic 
fubftance produce frequent anomalies; from which ^caufe it 
was very difficult for M. de Saussure, confidering the form 
of his experiments, to difcover the hygrofcopic law exprefied by 
the fecond conclufioo ;. and with the unknown exifteixce of that 
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&^, to fufped the #/^nr£ of his hygrometer : which accidental 

complication I (hall explain hereafter, 

65, When I published thofe refults of my experiments and 
obfervations, M. de Saussure rejedted them ; not from having 
made new experiments that had confirmed his opinions ; but 
becaufe he conjectured inversely, that my theory refulted from a 
fallacious march of my hygrometer: and the well-earned 
reputation of that celebrated philofopher engaged me to 
undertake every experiment that could help me to detedt on 
which fide was the error. I have related, in the ftr{t part of 
this Paper, fome of thofe experiments; and now, for their 
application, as well as for giving an account of fome others, I 
ihall follow more particularly M. de Saussure's procefs. 

66. In a large glafs veffel, containing (as I have mentioned 
above) a manometer and His /Wr-hygrometer, which veffel he 
had previoufly reduced to a known fmall diftance from extreme 
drynefs, M. de Saussure introduced from time to time apiece 
of .wet cloth, which he weighed both before he put it into the 
veffel, and when he took it out. The fucceffive increafes in 
the quantity of vapour refulting from that procefs were indi- 
cated ; on the manometer, by fucceffive increafes in the quantity 
of the inclofed elajiic fluids, which caufed the quickfilver to 
afcend more and more in that instrument ; and on the hygro- 
meter, by fucceffive expanfions of the hair. The maximum of 
evaporation was clearly indicated by the manometer ; for, during 
every lading temperature, the quickfilver, after having afcended 
to a certain point, remained fixed at that point, notwith- 
standing a longer ftay of the wet cloth ; and by repeating that 
operation at different temperatures, M. de Saussure determined 
the quantities of evaporated water that, in a given fpace, and 
by a given temperature^ produced the maximum of evaporation. 

That 
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That fmgle determination, from its great confequences not 
yet generally attended to, would be fufficient to fix. the cele- 
brity of its author, as I have already expreffed many times in 
other works. 

6/. But with refpe£t to a different conclufion from the fame 
experiments, no lefs important to natural philofophy, I have 
alfo faid, that M. be Saussure's hygrometer may have mifled 
him. We have feen, that the manometer indicated, by an 
indubitable , iymptom, the maximum of evaporation ; for here 
the immediate caufe is clearly known, namely, the quantity of 
elajlic fluids % and it is evident, that the quickfilver muft afcend 
in the inftrumentin proportion to that quantity, and flop when 
it ceafes to increafe. But it is not the fame as to the indica* 
tions of the hygrometer in refpe£l of moijiure: M. de Saus- 
sure found himfelf that they were far from proportional to 
the intenfities of their caufe; and in the lafl flage of his ex- 
periments, though thefe indications did not vary much by the 
different maxima of : evaporation , they however varied in the 
fpace of i or % degrees. But as thofe fmall differences on the 
point where the hygrometer flopped in different experiments, did 
not follow apparently any law conformable to the temperature* 
M. de Saussure confidered them as fmall anomalies, una- 
voidable in hygrofcopic fubflances, and of little confequence 
on a fcale of 100 degrees ; therefore, laying afide that circura- 
flance, he could have no doubt, that, in every temperature, 
the maximum of evaporation in a clofe fpace was fynonymous 
with the maximum of moijiure in that fpace; while, from my 
experiments, th v efe two fuppofed identical expreffions may differ 
*, and fometimes J, of the real fcale of mot/lure, which is the 
cafe in the temperature of only 75 or 8o°* 

V0L.LXXXL Fff 68. Let 
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68. Let us now fuppofefor a moment, that the above hygrofco* 
pic latv, and the march that I attribute to the hair hygrometer, 
are real. In that cafe, if, during a conftant maximum of evapora- 
tion, the temperature varies from 32 to 80% moijiure will dimi- 
nifh 4 and even \ of the whole ; or, in other words, the ftate 
of the medium will be diftant by fo much from that in which a 
new introduction of vapour would be followed by a precipita- 
tion. But at the fame time, in the whole of that period of 
moijiure * the hair hygrometer is fnppofed to move only 1 or z 
degrees backwards and forwards, with frequent irregularities. 
Therefore, in the hypothefis, fuch a great change of mojlure 
would be hardly fufpe&ed from thofe fmall deviations of the 
hair hygrometer, in which at firft nothing appears to be regu- 
lar; and thereby it is evident, that, by confining himfelf to 
thofe experiments, M. de Saussure could not difcover thofe 
two important laws of hygrology and kygrometry, of which 
I have here only fuppofed the exiftence. 

6g 9 Let us fuppofe again, that the hair hygrometer had not 
exifted before a certain number of other experiments ; and that 
M. de Saussure, in his attempt to produce an inftrument of 
that kind, had fixed on any of the Jlips made of jibrous vege- 
table or animal fubftances cut acrofs the Jttres, of which many 
hygrofcopes bad been made before in a coarfer manner ; and 
that, in every other refpeft, he had proceeded as he has done 
with the hair. In that cafe, having placed his hygrometer and 
the manometer in the fame veffel, with a quantity of water 
fufficient for producing the maximum of evaporation in every 
common temperature, and obferyed alfo the points where 
both inftruments flopped in different lafting temperatures, he 
then would have found ; that the hygrometer indicated lefs and 
lefs moijlure^ at the fame time that the manometer y by afcending 

more 
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more and more as the evaporation increafed by more heat 9 indi- 
cated that increafe in the quantity of vapour, diftinft from the 
expanfions of the fluids \ and that each of thofe inftruments 
remained alfo fixed in that ftate of oppofite changes, by every 
fufficiently durable change of temperature* The firil obferva- 
tion of that phenomenon would have furprized him, as it 
did me, and it would have induced him alfo to try fome other 
of thofe flips ; and by finding the fame phenomenon with 
every one of them, he would have been convinced, that it was 
a real law of moifture* Laftly, if he had known Mr. James 
Watt's obfervations on the great drynefs of the fleam of boil- 
ing water ^ as long as it remains in a fpace as warm as the 
water that produces it (a condition always underftoodwhen the 
general laws of evaporation are the obje£l of inquiry) ; admit- 
ting with me, as it follows from his own theory, that inch fleam 
is no other than the fame kind of vapour thus far mentioned, 
only rendered capable of a greater denflty by move heat*, he 
would then have {ten the importance of that hygrofcopic law 
from its great extent. I have hardly any doubt, that extreme 
drynefs would reign in a clofe place fimilar to Papin's dige/lor, 
if there were a fufficient fpace above the water and a red 
heat ; though that fpace would be filled with vapour to the 
maximum. This relates only to the hygrofcopic law here in 
view, on which, in the fuppofed cafe, I do not think we could 
have had any controverfy. 

70. Laftly, let us fuppofe, 'that in order to try the effea of 
moiflure on the fubftance he had firft chofen, or on fome other 
of the fame kind of fubftances, but taken lengthwife, M. de 
Saussure had happened to try firft one of thofe which, 
ufed in that manner, have a great retrogradation, as goofe-quill 
and deal 1 and that, after having previoufly obferved it in the 
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open air, he had inclofed it In the moijl vejei, at a time when, 
the place where it flood before had the degree of moijiure cor- 
refponding with the Jiationary ftate of that hygrofcope, he 
would then have obferved a phenomenon as little expedited as 
the former : for after that inftrument had been inclofed in the 
moijl vejfel, it would have moved,- by that increafe of tnoijiure? 
in the fame direction as it had done in the open dry air when there 
was on the contrary an increafe of drynefs, Surprifed no doubt 
at that phenomenon, M. be Saussure would have fubmitted 
his new inftrument to more experiments ; he would alfo have 
tried other threads, in which he would have found the fame fort 
of march, only at various degrees; and if, in the courfe of thofe 
trials, he had fubmitted the hair to the fame experiments, the 
fmallnefs of its motions backwards and forwards, and their irre- 
gularities, would not have prevented him from difcoVering in it 
the fame fort of march as he had then been ufed to fee in other 
threads % and thereby, he would have abandoned the whole 
tribe of threads as unfit for the hygrometer. 

yi. The whole of that fuppofed courfe of experiments with 
Jlips and threads, is that which I have followed from the time I 
had abandoned the conftru&ion of my firft hygrometer ; which I 
did efpecially with the view of being able to try many fubftances. 
Therefore my theory was formed in confequence of the two 
above conclufions, which appear to me immediate, and fuch as 
M. de Saussure could not have drawn differently, if he had 
followed the fame neceffary ffeps : and now I will prove, more- 
over, that if it had not been for accidental circumftances in his 
own procefs, the hair alone would have engaged him bv degrees 
to. undertake the fame experiments. 

72. M. de Saussure's firft hygrometers, having their index at 
the top of the frame, could be plunged into water ; and he 

tried 
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tried that method for fixing their point of extreme moijiufe^ as I 
had done for my firft hygrometers. But in thofe trials he obferved* 
that while his inftruments flood in water, their indications re- 
mained undetermined within a fpace of four or five degrees ; and 
attributing that irregularity to zfriBion of the hair with water ? 
he thought it necefifary to change my method., to that of .placing, 
the injirumeni in a moiji medium, which he produced by means 
of a glafs jar, wet on the infide, and inverted over water. In- 
this method, the fituation of the index became indifferent; 
and, for fome particular reafon, he placed it at the bottom -of 
his new hygrometers, which then could not be plunged into 
water \ This laft circumftance was merely accidental ; how- 
ever, we (hall fee how much it has influenced his opinions 
in refpeft of extreme moi/iure. 

73. In the firff: account of his experiments, M. de Saus~ 
sure did not enter into thofe particulars ; but they are in his 
anfwer to me : and when 1 there faw, that he gave as a reafot* 
for having abandoned the immerfion in water y that a jlrong ad- 
he/ion of the hair to that liquid impeded the freenefs of its 
motions, I found it more natural to affign to the inftrument 
itfelf the unfteadinefs of its index which he attributed to that 
caufe. Indeed, in thofe firft hygrometers, one end of the axis. t 
paffed through a hole for the purpofe of carrying the index out- 
wards, which was a caufe of much friction ; that axis befides 
was loaded with the weight of pretty large pincers, holding 
the hair 9 and that weight was counterpoised on the other fide. 
Laftly, the connexion of the hair with the index was produced- 
by zfiher lamina, which, though very thin, oppofed fome re- 
finance in bending round the axis. Thofe are defeats that M* 
de Saussure corrected afterwards ;. but they exifted in the 
inftruments which he plunged into water P and a weight of 

5 only 
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only 3 grams was not fufficient to keep their index fteady, either 
in water or any where; and this he obferved himfelf. 

74. Notwithstanding that natural explanation of the nnftea- 
dinefs of M. de Saussure's fir ft hygrometer when in water, I 
thought it neceffary to try, In the fame circumftance, fome 
well-conftru£l*ed hair hygrometer ; therefore I made two, fimi- 
lar to the laft of M. de Saussure's in every refpe£t, except 
that of having their index at the top ; and for the connexion 
of the hair with the axis, I ufed a kind of pincers, not above 
half a grain in weight, with a hair-like bit of hemp, which I 
know does not alter in any fenfible manner the march of the 
mftrument. Now, thefe hair hygrometers, with their weight 
of only 3 grains , being put into water, follow in it their own 
laws, arrive and remain fixed at their once fettled point, as 
well as any of my other hygrometers. This M. de Saus- 
sure would have alfo found, if in the improvement of his 
inftrument the axis had remained at the top. 

j§. Before I explain the influence which that accidental c\v„ 
cumftance of the place of his index hzs had on his opinions with 
refpeft to extreme moijlare, I muft mention another of the 
fame kind which has contributed to the fame effe£t It is evi- 
dent, both from theory and from M. de Saussure's own expe- 
riments related above (§ 66.), that a fufficient quantity of wa- 
ter in any part of a clofe veffel is the only requifite for pro- 
ducing in it the maximum of evaporation ; but, with a view of 
accelerating that effed for the common purpofe of fixing the 
point of extreme moijiure on his hygrometer, he prefcribes 
wetting the infide of the veffel, befides inverting it over 
water. He did not (and indeed he could not) forefee the 
confequence of that alteration in his firft procefs ; but in 
fa£t it was fuch as to prevent him from difcovering, even with 

time, 
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time, in thofe operations, what he would have feen immediately 

if his laft hygrometers could have been plunged into water. 

j6. After the improvement of his hygrometers, their index 
was no more fubjed to that unfteadinefs obferved in the firft.; 
confequently they remained fixed under the moift [ vejfel ; but 
they did not fix at the fame point tvery time; and it happened 
accidentally, from caufes of irregularity in the vejfel itielf, that 
in fome of the cafes, when the hair was the longeft r a precipi- 
tation of water happened (by fome partial cooling) on fome 
part of that veflel; and he took that appearance for a fare fign 
that there was a fuperfluous quantity of water in the inclofed 
air. From that accidental connexion of circumftances he con- 
cluded, that his hygrometer indicated two different ftates of the 
medium in refpe£t of extreme mofiure% one, correfpondent to 
about 98 on that inftrument,. which he considered as real ex- 
treme moifture, or that ftate of the medium in which no more 
vapour could be introduced into it without a precipitation 1 the 
other, when fuch a precipitation took place, which he made 
correfpondent to 100, or to the greatefl: length of the hair* 
Prepofteffed afterwards with that opinion, when I publifhed my 
comparative experiments of his hygrometer and mine, in which 
the latter flood fometimes at 80 when the former was at 98, 
he concluded from that circumftance, that while his hygrome- 
ter moved only 2 degrees by the utmoft effe£t of a Juper- 
Jaturaiion of the medium, mine had 20 of thofe infgnificani 
degrees. In this centers the whole of our difagreement, and I 
am now going to trace its caufe in the accidental circumftancea 
above defcribed. 

-77. When I plunge my hair hygrometers into water *, where, 
as 1 have faid, they come to a fixed point, that point does not 
indicate the greatejl length of the hair % for, on the contrary r 

that 
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that thread is then Jhorter than it is mofl: times under the moijl 
veffeh This M. de Saussure would have feen 9 if he had not 
been prevented, by the {iteration of the index in his improved 
hygrometer \ from trying again the effect of water on the hair ;. 
and that phenomenon alone would furely have given a different 
courfe to his ideas ; especially he would not have fuppofed, that 
the hair lengthens % degrees more, by zjuper-faturation of the me- 
dium, or by the immediate contact of concrete water* 

y$* If, alfo, when he fettled the manner of determining 
the point of extreme mot/lure on his hygrometers, M. de Saus« 
sure had retained the fimplicity of the procefs he had ufed for 
his fundamental experiments, in which a piece of wet cloth 
had been Sufficient for producing the maximum of evaporation 
in his large veflel ; and, in confequence, had contented himfelf 
with inverting his glafs jar over water, without wetting it 
on the infide, he would have avoided a great caufe of decep* 
tion which I am going to explain* In my firft experiments on 
the comparative marches of our hygrometers , in which I fol- 
lowed M. de Saxjssure's prefcription for the moijl veflel, I 
found fome anomalies which puzzled me. M. de Saussure 
himfelf took notice of them in the account I gave of thofe 
experiments, and attributed them to my inftrument. I did not 
agree with him in that refped ; but it was long before I could 
difcover the real caufe of thofe anomalies. The firft ftep 
towards that difcovery, was the reflecting on the ufeleffnefs of 
wetting the veffei on the infide, for the only purpofe of pro- 
ducing in it the maximum of evaporation. That consideration 
engaged me to undertake a new courfe of the fame experi- 
ments, with a glafs jar merely inverted over water ; and by 
that means, the greateft part of the real anomalies being re« 
moved, I obferved clearly in the march of the hair, the 

combined 
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combined efFefts of its own property, and of the hygrofcopic 
lazv refpefljng evaporation which was known to me from other 
phenomena. 

79. As for the caufe of thofe anomalies which had been 
removed by the change of the procefs, the following phenome- 
non led me to difcover it. I obferved frequently, at times when 
my hygrometer, placed under the jar, flood at a considerable dis- 
tance from its point of extreme moijlure, that a very fmall dimi- 
nution of heat was fufficient to caufe, on the lower part of the 
veflel, the formation of a tarnijhed rim, extending one or two 
inches above the furface of the water, with a thin vanifliirig 
edge. Haying refledted on that phenomenon, from the me- 
chanifm I affign to the operation of fire in the vory a6t of 
evaporation I concluded, that in fuch a Jlagnant air every eva- 
porating furface had an atmofphere of extreme moijlure, which 
extended as indicated by the tarnijhed rim; and that it was 
only beyond that limit that reigned the other law, of a de- 
creating moijlure, correfpondent to the increafing maxima of 
evaporation by an increafing heat. That new law of evapora- 
tion offered evidently an adequate caufe for explaining the ano- 
malies obferved in the wet veflel ; for glafs retains concrete 
water very imperfectly, and it runs down very foon from 
many of the places which had retained it. Cotlfequently, 
under fuch a partially wet veffel, and differently fo.at different 
times, the inftruments rauft be varioufly afFe£led by -.. Scattered 
atmojpheres of extreme moijlure. 

80. However, before I could truft that explanation, I 
wanted to fubmit it to fome dire£t experiment ; and I fuc- 
ceeded by a means which at the fame time realized what M. 
•pe Saussure thought he had obtained, namely, to produce ex- 
treme moijlure in a clofe fpace, during any common temperature, 

Vol.LXXXL Ggg without 
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without any precipitation of water from the medium. This I 
have produced by means of a wire cage, 4 inches in diameter, 
covered with cotton cloth, having at the top a rejervoir, by 
which the cloth is kept thoroughly wet for a long time ; which 
cage b'efides is inclofed in the glafs jar inverted over water. In 
that apparatus, though in fummer-time, every hygrometer, 
either thread ox Jlip, moves and fixes itfelf, not fo fpeedily, but 
elfe exactly as if it was plunged into water, without any fuper* 
Jaturation of the inclofed medium, or precipitation of water on 
the hygrofcopic fubftance. 

8j< We may fee now that the idea of two forts of extreme 
moijlure is without any foundation. In order to enforce the 
iieceflity of taking the point of extreme moijlure in the air 
brought to that ftate, and not in water, M. de Saussure fays, 
" That the hygrometer is not to meafure the moijlure of i&ater, 
iC but that of the air" This at firft appears plaufible; how- 
ever, in reality, moijlure is no more to be confidered in water 
itfelf, than heat in the fluid Called fire. Water is the caufe of 
moijlure, as jire is the caufe of heat; but thofe effedts are not 
produced on their caufes ; it is on other fubftances. Therefore, 
if fome hygrofcopic fubftances are placed in a medium which has 
attained extreme moijlure, and, in proportion as they take 
water from it, the lofs of that water be conftantly repaired 
by a new evaporation, they will receive by degrees in fuch a 
medium, without any precipitation, as much water as if they 
were plunged in water itfelf; for the limit is their capacity, 
which I have explained in § 19. This is the fame theory that 
1 had expreffed in my fir ft Paper on Hygrometry ; and it is com- 
pletely confirrhed by the above experiment, with the difcovery 
of this new hygrofcopic law : "That in a Jlagnant air, every 
6i evaporating furface has an atmofphere of extreme moijlure, 

"which 
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* c which extends in a fpace of few inches, dirniniflies rapidly, 
46 and does not interfere beyond that limit with the other laws* 
" of moifture" 

82. I fhall now explain, by an example, what is die funda- 
mental deviation of an hair hygrometer, introducing in it, for 
a moment, thofe two. Angular points 98 and 100, which, in 
M. de Saussure's experiments, were a very natural caufe of 
miffake, A hair hygrometer and mine, being in a clofe vef-. 
fel, at a time when the temperature, fenfibly conftant, fhall be 
but little above 32 ; if moijlure is firft introduced into that veflel, 
fo as to bring the hair hygrometer, by a very flow dire£t motion, 
to 98, my hygrometer will flop between 70 and y$; and both 
inftruments will be fixed, if moijlure and heat remain the fame. 
Let moijlure then be made to increafe very flowly, till the hair 
hygrometer has attained its point 100 ; mine will have arrived 
at 80 ; and they again will remain at thofe points as long as, 
with the fame temperature, the fame quantity of vapour {hall 
remain in the veffel. Laftly, let a fufficient or fuperfluous 
quantity of water be introduced into the veflel, the hair hy- 
grometer will retrograde to 98, and mine proceed to 100, at 
which points they will ftop, whatever be the quantity of wa- 
ter ; and they will remain fixed, as long as the heat -{hall not 
increafe. This explains the riddle of the fingular point 98, or 
of a certain point, various in different hair hygrometers, various 
even, at different times, in the fame individual, at which that 
inftrument ftands with very different degrees of moijlure \ confe- 
quently, its little motions round that point may create great 
deception, efpeciall/ from the nature of organised fubftances, 
on which now I fhall add a few words. 

83. The above is the fundamental march of the hair hygro- 
meter, fuch as it is on the whole, and as it would be con- 

G g g % ftantly, 
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ftantly, if no ether caufe interfered ; but it is fubje£t to dif- 
turbing anomalies, \vhieh become worthy of attention within 
that fmall critical fpace which 1 have defcribed. The texture 
of organized hygrofcopic fubftances occafions zfri£lion between 
their parts, when, by the changes of mot/lure and heat com- 
bined with their elajticity, they undergo changes in their refpeo 
tive partitions ; whereby they hardly can completely return to 
the very fame arrangement, though with the fame external 
circumftances ; even at extreme mot/lure, when, there being 
lefs friStion between their particles, the greateft part of the 
disturbances produced in their former motions are reftored. To 
that general caufe of irregularity is added a particular caufe, 
when thofe fubftances are in the ftate of hygrometers ; this is 
the influence, of two oppofite forces ailing con ftantly on them ; 
one, the tendency of their component parts to remain united; 
the other, a weight or fpring which tends to feparate them. 
Certain accidental arrangements bf their component parts give 
them more power to refift the a&ion which tends to feparate 
them; and thofe arrangements are very changeable, by the 
alternate introduction and expulfion of moi/lure, by a long ftay 
within a fmall compafs of variations, and by more or lefs 
heat. This is^a large field of fads and fpeculations, not un- 
interefting in itfelf, but on which I muft not dwell : what I 
have faid of thofe caufes is fufficient to account for the anoma- 
lies to which, more or lefs, every hygrometer is fubjedt. But 
whereas in thejlips, thofe anomalies create only fome irregulari- 
ties in the obfervations, without any deceiving confequence in 
refpeft of the laws of moiflure, they may deceive when they hap- 
pen to interfere in the critical part of the march of fome threads; 
fqrinftance, if, by a certain accidental arrangement of the con- 
ftituent parts in a Jlip of whalebone > there happens to be fome 

tenth 1 
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tenths of a degree difference, from one experiment to another^ 
on its point of extreme moifiure, that anomaly cannot be of any* 
confequence on the determination of what rnuft be confidered as 
that ftate in the medium; but if it happens to th£ hair, which* 
in. approaching extreme moifture^ has but very fmall motions, 
it may reverfe thofe which it had had naturally (as I have ob- 
served it iometimes) and become a caufe of deception. 

84. I have now explained, how mere accidental circum- 
ftances have been the caufe of a difference in the ideas that Mv 
de Saussure and I had formed on what is to be under- 
stood by extreme moiflure in every cafe; and lam going to 
illuftrate the whole of that fubjed by a Angular fa£t. An 
hygrometer made with a box thread, or a thin fafcicle of 
the fibres of that wood, being placed in open air, next to a 
hair hygrometer, or to moil of the other itiftruments of that 
fort, moves in a contrary way from them; but we may lay 
afide that circumftance, by fuppofing,, that the numbers, marked 
on the dial of the firft, are increasing in the oppofite diredtion 
from thofe of the other inftrurnents. Let us then fuppofe, that 
fome experimental philofopher had chofen the box thread for 
his hygrometer ; with him I fliould have fallen into no control 
verfy on the point of extreme moiflure , ; for, either under the 
moifi vejfel, or in any other cafe approaching extreme moifture, 
his hygrometer would have moved like mine. But the box 
thread, at approaching extreme drynefs, firft relents much its 
pace, then becomes ftationary^ and afterwards retrograde ; by 
which property, with the concourfe of fome accidental circura- 
ftances as have happened in M. de Saussure's experiments, 
the very fame queftions that I have examined with fo much 
labour in refpeft of extreme moijiure^ only becaufe of the hair 
hygrometer, would have been tranfported to the point of ex- 
treme 
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4reme drynefs ; which , however, till now, has created no 
vdoubt. 

85. That lingular /^nWilluftrates alfo another point, clofely 
connected with the retrogradaii'on of its tribe, but not to be 
confounded with it ; I mean the recoil. The common canfe of 
both phenomena is, two oppofite effeffls produced by changes 
of moifiure r on the length of threads. The retrogradation in 
the inarch^ comparatively to that of mot/lure, is produced by 
one of the ejfeSis^ which before was furpafled by the other, 
becoming predominant ; and the recoil? or a returning back a 
part of a firfl: ftride when moifture changes fuddenly, is pro- 
duced, by one of the tffedis, that on the fibres themfelves, being 
<pQr£ormedfoo7ier than that on the fort of reticle formed by the 
fibres. Now, the box thread having its retrogradation at ap- 
proaching extreme dryne/s s there alfo the recoil becomes fenfl- 
ble : it appears in the firfl: modifications of that thread when, 
plaged in my dry vefiel, by motions backwards and forwards, 
as it happens to fome other threads, when taken out of water, 
or expofed to any other fudden change of mot/lure. The box 
thread having a flow motion, no recoil is clearly diftinguifhable 
in its common march ; whereas the hair and the quill-thready 
which, in appearance, are very quick, have generally a very 
difturbed motion when tnoijlure changes fuddenly. I have feen 
them, when in a free air, and happening to be in their jla- 
tionary ftate, moving quickly one way in a fpace of 1 or 2 de- 
grees, and then recoiling flower, fcmetimes to the fame point 
where they were before, while my hygrometer underwent a fteady 
change, which was in the fir ft direction of theirs. This phae-. 
Homenon, of a complete recoil in the Jlationary ftate of quick 
threads y is fimilar to the recoil of the index in thofe glafs frames 
that I have defcribed in § §<). of this Paper, which have a 

com- 
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compenfdtwn for the changes of beat by a tnia brafs laminar 
this being fooner afFe£ted than the glafs rods, by fudden changes 
of heat, the index moves firft one way; then it recoils com- 
pletely, by the change being operated later in the glafs rods. 

86* The experiments briefly related in this Paper will, I 
hope, be fufficient to anfwer the following queftion, which* 
has been made to me by fome obfervers of the two principal 
hygrometers "here compared: " Why does the hair hygrometer,, 
c% when expofed to the open air in day time, come fo often* 
*- c near its point of extreme moiflure, while the whalebone hygro- 
" meter almoft never comes within 30 degrees diftance of that 
*< point in fummer, and very feldom within 20 in winter, even: 
i€ in rainy weather (if preferved from rain) ?" The anfwer^ 
according to the refults of thefe experiments, is this : * 6 The 
**■ general march of the hair hygrometer is much decreajing r 
66 comparatively to equal increafes of moiflure ; that march for- 
« wards, ends in zfiaiionary ftate., and is followed by a fmall 
u retrogradationi while the whalebone hygrometer has con- 
" flantly a march, if not proportional? at leafl: con flan t\y JimilaP 
" to that of moifture itfelf." 

87. There remains an obje£t of inquiry, which is, a deter^ 
mination of thofe ratios here generally exprefled. I have ex- 
plained, in the firft part of this Paper, the difficulties of that 
objeft, and what help may be found in comparing the marches 
of hygrometers with' the acquijiiions of weight of their fub~ 
fiances, of which procefs 1 gave fome examples % and here I 
fhall relate (imilar experiments on hair, whalebone, box, ^nd 
aloes-pitta. But as I have already defcribed the whole procefs 5 
and the manner of calculation of that clafs of experiments, I 
(hall only give here the refults of thefe laft. 

88, 
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88. I muft, however, firft explain another reduction that I 
have added to the former. In the fir ft table which I have 
given of thole experiments, I followed the immediate divifion 
of my inftruments, in which o correfponds to extreme drynefs % 
and ioo to extreme moifture. But firft, under that form, the 
point called ioo by M. de Saussure would not appear in its 
true light, as it means the greateft length of the hair \ while 
the point ioo of my fcale deligns the ftate of that thread in 
water , where it has & 'little retrogradation* Under that form 
alfo mod part of the terms in the obfervation on the box thread 
would be negative, fince it moves very long in a contrary direc- 
tion to the other hygrofcopes. For thefe reafons, inftead of 
calling o the point of extreme drynefs, and that of extreme moif* 
iure ioo, I have, in the following tables, applied the firft of 
thofe denominations to the fmalleft length of each fubftance, 
and the laft to their greateft length. That reduSlion produces 
bo difference in the proportions between the terms, and none in 
the terms themfelves in refpe£t to flips \ as in thefe, the greateft 
length is always obferved by extreme -moifiure 9 and the fmalleft 
hj extreme drynefs. 
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IT. Table of comparative changes in the weight and in the 

length of the fame fubftances, by the fame increafes of moif- 

ture, correjpondent to the march of the flip of whalebone 
from 1 to 5 of its degrees. 
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operation of fucceffively introducing moljlure into the veflel was 
flopped, when thtflip of whalebone was at 80, as beyond that 
term the fmalleft difference in the temperature between the parts 
of the apparatus creates great anomalies; therefore the fol- 
Vql. LXXXI. H h h lowing 
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lowing terms in the three columns oi weights, which are 
marked with an % have only been added (as I have explained 
for the former Table) with the view of, having a common mo- 
dulum between the changes of weight and the marches of the 
other inftruments. But the obferved terms remain in their 
original proportions, /and from thefe we may fee, that the march 
of thejlip of whalebone does not differ much from the fuccef- 
five increafe of weight in its own fubftance ; and that when 
taken out of the apparatus, and immediately plunged into 
water, it proceeds in the fame direction as before, till it has 
attained its fixed point, while the hair takes, comparatively 
with the increafe of weight of its own fubftance, great {hides 
in the beginning of its march, and very frnall fleps in the latter 
part of itj before 100; and then retrogrades a little, when 
taken out of the apparatus, and plunged into water. We fee 
befides in that table, that the thread of aloes-pit ta 9 which at 
firft takes ftill greater ftrides than the hair, has, after a longer 
fiationary or undetermined ffate, a determined beginning of 
retrogradation at the fame time that its own fubftance conti- 
nues to acquire weight in the apparatus, and continues that 
retrograde march when, being taken out of the veifel, it is 
plunged into water. 

go. The following table will farther illuftrate thefe cha- 
rafteriftic differences of Jlips and threads, the afcertaining of 
which was fo eflential to hygrometry. 
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III. Table of experiments on the comparative changes in the 
weight and the length of the fame fubftance by increafe of 
moifture. 
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In Water ioo 

We fee in this table the flip of box following, in its in* 
creafes of lengthy the increafe of weight in the fhavings of the 
fame wood, nearly in the fame manner as the flips of whale* 
hone, quill, and deal, follow thofe of their own fhavings ; 
white the thread of box, after having gained fome length by 

H h h a deereafins; 
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degreafing fteps, begins foon to Jhorten, at the fame time that its 
fubftance continues to imbibe water ; being thus the faorteft f 
when it cannot receive any more water in its pores. That excefs 
of the hygrofcopic phenomenon of threads cannot but throw a 
full light on the nature of thofe hygrofcopes. 

91.' I am now going to aflemble^ in two tables, the com- 
parative marches of all the threads^ and of all the Jlips, which 
I have hitherto fubmitted to that regular courfe of experi- 
ments, laying afide many more of each clafs, the marches of 
which I only know from common obfervations. The next 
table fhall contain the experiments on threads % in the num- 
ber of which are two thin natural bodies, which in that refpe£t 
are fimilar to the hair % one, an animal fubftance, is a very 
thin porcupine quill % the other* a vegetable, is a thin ftem of 
gramen* 



Table 



Hygrometry. 413 












^ 



CN 

0'VOvOsoOsOsO»OvOvOvO-'ovO 00 00 -a On* W m ^ -■ S ■' »-; ^ 

o o 00 qon w\ o> onsi ^ ui 5 o o> « <*> n> oq * 00 o is. s r* Si 

b« o> o o oiaui oui o o 00 00 o u> oa 000 o O' p= ^ . ~ <t 

NO OvOvO^^O^vbvO W W Mvj M OCrtO-ibO *0 w ^ ^ £ d ,jj 

%OOvOv000^1UiiOOOOU%„^OUiOOOOvOK>Oo^ W ^L 

Ui'OONwi-iwmoOOO-^^^mOOC^OOOOsOvO^O^j-o §^ 

<3 §f 



* 

m 



so sO O O sO nO SO sO sO OD 00 oosi ^ ^^^"fe *? w _ m - rJ5 

00 sO 



• 



O O OO^^S « CO On £7 QO OO OO vO O OvOUaO » ^g ^*" 

v*o Ui O O Q W. ON '00 ON 00 x h*cw O OO W ta SO f OnO P £*- g 

' '§- SJ 

o'vo so vo o ^ vo o vb vO 00 DOm a.u> w ii m A ' . ? 

m 4x on OO O OO-^j On * w*»4 W Ln ^ ^ ^ ^ OSvOsO O O § jj 

00 Vi 00 <vj O^OOtO^t ON COO Qs«^U> »-« O 00 k> M O T §^ * 

■ V. . ^ -$• ^ ■ 

CO sO so so so no o NO voo vo 00 00^^^ ^» ^00 K> ^ •*2. > Sf ?>» 

CO m 4^ ON 00 NO O 00* O U3 On OO On h Ui ^ m ^ o O S 5 1 3 ** 

Cw Vi »-< 00 W *° O W M Ui OnonQ^nO ON On On h on O ' y ^ 



* 






nOsOsOsOsONO OsOsOsOsOsOsONOSOnO OO^l 0> Oi ^ >2 P ^Sr »*• 
N * Vi *a OO NO O OOsi Ut NO On -^ sp *<l v^ OO 00 p\s4 O S, § g> £5 

£i * 00 id k) O O fc> fc> Ja b fc> * b JO* O ^ On o o ~"<p § o 



1mA 

00 00 CO OOVO SO SO SO NO O NO SO NO NO 00 00 *jJr Cn o^ d ^ 






sp m 4^ on so ^ Oo *«<r* o*<&* ? N V i ^?»#"h' w » &u 

o so on so b * b b> b on b *^ w so bo bo on sb bo ^ b r* ^ ^ 



o 



*a OOoOOOOONONOsOvOsOsO OsOsOsO OO^On* W ■ J B g^ 

si o f ONNO » * ONM oo OO o win O u onsi oo p^ O sCTQ +*% 

O NO O ««n 00 ON 00 *0 K> O 00 O ON « Ui SO ON m * 00 O 



53 ' pi 



4-. ^6 

8*4 



3 3' 



• w w iOLO**CnUi ONSJM OONOsO O NO sO - 00:^J w 0) J ^^ 

OCn-pO>wwpCn7is»VipvpooK»ot;p*7«oo^»w o • • ^> 

b ni. b^ii'i bwiwi ^^J i' O 00 » -^ co- • ^ 

onoso oo oom *a ov o>{« (a ^ * w w ^s & ™ « ., ^o*»s* ^! 



92. There 



4-14 ^ r * DE Ltrc on 

9.2. There the porcupine quill fhews no retrogradaiion 1 how~ 
ever, confident with its tribe, it had fome in other experi- 
ments. Its laft fteps have the imfteadinefs of the ftaiionary 
{fate, and thereby are fubje£t to anomalies, From the fame 
caufe, none of the other threads have exactly the fame ftepsia 
any two experiments, though on the whole their march 
remains effentially the fame. The march here given of the 
hair hygrometer comparatively with mine, is the mean refult 
of three experiments, with three different fets of inftruments ; 
one of the hair hygrometers that I have employed was fent 
to me by Mr. Paul, of Geneva, and its point of extreme 
moifture was determined in a fog. The fmall and changes- 
able retrogradaiion of the thread of whalebone and of halt 
might have been overlooked, were it not for other threads 11% 
which the retrogradaiion begins before that period where the 
ftate of moifture 'is difficult to afcertain ; but from thefe threads^ 
that phenomenon is placed in a clear light, which is reflected 
on the others. I have marked with an * the greateft elonga* 
tion of each of them, and with a f a point near which their 
elongation begins, and to which they return at laft. Thefe figns 
will guide the eye in the above table, which fliews clearly* 
that no thread can be trufted to for the hygrometer. 
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93, This laft table is the moft important, as it contains a 
clafs of hygrofcopes which poffefs in common the following 
firft req'uifites for an hygrometer % ift, that they may indicate, 
without any illufion, both extreme drynefs and extreme moijlure $ 
2diy 3 that they move conftantly in the fame direction as moif> 
ture itfelf; 3dly, that they move always when moijlure changes. 
It fhould feem as if the march of the flip of horn taken length-* 
wije 9/ from its very decreaiing progreffion, came very near that 
of the thin porcupine quill \ but, as I have faid, among the 
fteps of the latter there are accidental retrogradations, and. it 
fometimes has a final one ; and I have never obferved that dif- 
pofition in the former, which, in its laft fmall fteps^ follows 
conftantly the motions of every other Jlip. 

94. The agreement of all the Jlips in this laft refped is a 
very eflential circumftance in hygrometry, as it aflures us> 
that we cannot miftake the cafes when moijlure is extreme in the 
atmojphere ; a very important point for difcovering the nature 
of many meteorological phenomena. Ho Jlip will create decep- 
tion in that refpe£t ; while, on the contrary, every thread 
may deceive in dubious cafes, and even create great error, if, 
unknown to the obferver, it happened to be in the beginning 
of its elongation. There was, however, a queftion to be de- 
cided in that refpeft, namely, whether or not a great moijlure 
in the medium was a caufe of alteration in the march of any 
hygrofcope^ by producing in its fubftance a fudden irregular 
^lengthening* That accidental queftion Is anfwered in the nega- 
tive by all the hygrofcopes of both clafles : for, in refpeitof the 
threads ', inftead of lengthening fuddenly in that period of moifi* 
ture, they have then a retrograde motion, either continuing 
or only beginning ; and as for the Jlips, they, by lengthening 
in the fame period, only follow their former laws ; the Jlips 

2, which 
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which, comparatively to that of whalebone, have at firft fmall 
Jteps, and which confequently move in an increafing progref- 
fion-, continue only to follow that progreffion ; and thofe which 
at firfthaveigreatery/^j^ and confequently a decreasing march,, 
have then fmall jteps conformable to their individual lazv ; 
therefore, none of thole hygrofcopes of both clailes have any 
Juddenjlart, produced by any degree of mot/fare m the medium,. 
or by the application of concrete water % each- of them fol- 
lows, from one end to the other of its fcale, it own progrejfton ; 
and in reipect of Jlips\ moifture is never extreme in the ambient 
medium, as long as, in their reipe&ive progre/Jions,- they have not 
attained their great eft length. 

95. Our common hygrometer muft then be made of one of 
the Jlipsi< but with that great diffimilarity obferved in their 
marches, which of them ihall. we choofe as indicating the real 
march of moifture? None as yet from that confederation , 
wh^ch I do not even think a primary one. It is true, that if 
we truft to the increafes of weight in thofe fubftances, as being 
a means of afcertaining the real progrefs of moifture in the 
ambient medium, the mean rate of fix experiments of that kind 
related in this Paper, give the preference to the jlip of whale- 
bone; but this I do not yet conilder as deciiive, farther than in 
what relates to the comparative marches oijlips and threads ;• 
however, as my reafons of doubt on a more abfolute conclufion 
cannot be expreffed in a tranfitory manner, I muft lay them 
afide for the prefent.. 

96, But, as 1 have faid before, this is not what ought to 
determine our choice on the fubftance of a common hygrometer ^ 
fince the obfervations themfelves are diftind from the confe- 
rences to be drawn from them. Let us fuppofe the cafe 
(which I do not give up) that, with time and refearches, fome 
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procefs be found by which known quantities of molfture may 
be fucceffively produced in the medium itfelf. The ufe of that 
procefs for hygrometry will be* as M. de Saussure has begun 
to do it, to obferve, on fome hygrometer* the fucceffive effe&s 
of thofe known quantities of molfture > from which may be 
formed a table of the correfpondence between the equal degrees 
of the fcale of the chofen inftrument, and the real quantities 
of molfture in the medium ; and that table will ferve to corred 
as well paft as future obfervations made with that inftru- 
ment* Therefore it matters not what that hygrometer fhall be, 
provided it is convenient in other refpedis. Let us then exa- 
mine which of the flips poffeffes the mod effentiai properties of 
an hygrometer, fuch as fliould be in common ufe for compara- 
tive obfervations, and to which consequently future diicoveries 
in refpeft of the real proportions between the quantities of 
molfture itfelf would be applied. 

97* Steadlnefs is furely a fir ft requifite for fuch an inftru- 
ment; and in that refpedt no flip comes in competition 
with that of whalebone. That property was the firft motive 
of my choice; and as an inftance of it I fhall only mention, 
that I have juft now plunged into water an inftrument of that 
forty of above ten years ftanding, which is come to its point 
of extreme molfture as if it had been fixed yefterday; for 
without regard to the diftance of obfervations, there may be 
between them a difference of fome tenths of a degree. Some 
other flips may be brought to a certain degree of fteadlnefs by 
ftudying what is the degree offtretch which they may bear; 
but that attention is not neceflary for the flip of whalebone: 
if, for inftance, when its point of -extreme mol/fure has been 
fixed while it was Jlretched to a certain degree, that Jlretch Is 
$ much 
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much increafed, it will acquire fome abfolute length \ but it 
will btfteady again for a new point taken then in water. 

98* Another property of the flip of whalebone, which at firft 
fhould feem contradi£tory to the former, is its great expartfi- 
bility, in which alfo it furpaffes all the fubftances which I have 
tried. Such a flip lengthens above one-eighth of itfelf from 
extreme drynefs to extreme moiflure, which produces many ad<- 
vantages in the confbuction and obfervation of that inftru- 
ment. In refpe£t to observation, when it is expofed to the 
wind, the difference between the chords of the arches of its 
bends and its real length is fo fmall, comparatively with its 
hygrofcopic variations, that the indetermination of its index 
will remain confined in a fpace of one or two degrees, when it 
becomes iropofiible to obferve hygrometers whole fubftance has 
but little expanjion* Laftly, of all the fubftances which I have 
reduced to flips, none is fo eafily made thin and narrow as 
whalebone* I have found means for producing eafily, fuch Jlips 
of it as, with a length of eight inches^ weigh only about ^th 
of a grain, and are thereby as quick as is convenient in other 
refpe&s. All thofe diftinilive properties of the ftp of whale- 
bone feem to point out an hygrofcopic fubftance fit for our com- 
mon hygrometer. 

Defcription of the whalebone hygrometer* 

99, 1 have now only to defcribe the conftrudion of that inftru- 
ment as I have fixed it after a long experience, The fig. 1. (Tab. 
IX.) (hews its form for common u-fe. Some of thofe inftruments 
are of the fame fize as the figure, and they may eafily be made 
fmaller, but commonly they are half as large again in every di- 
menfion* Their frame will fufficiently be known from the figure, 

I i i % therefore 
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therefore I (halt confine myfelf to the defcription of fome par- 
ticulars. The Jlip of whalebone is represented by #, i ; and at 
its end a is feen a fort of pincers^ made only of a flattened 
bent wire, tapering in the part that holds the Jlip, and prefled 
by a Aiding ring,. The end b is fixed to a moveable bar c p 
•which is moved by a fcrew for adju-fting at firfl the index. The 
•end a of the Jip is hooked to a thin brafs wire ; to the other 
end of which is alfo hooked a very thin filver gilt lamina, that 
Jias at that end pincers -fimilar to thofe of the Jlip, and which 
is fixed by the other end to the axis by a pin in a proper hole« 
'The fpring d, by which the Jlip is ftretched, is made of filver 
■gilt wire; it a£ts on the flip as a weight of about iz grains, 
and with this advantage over a weight (befides the avoiding 
fome other inconveniencies of this) that, in proportion as the 
Jlip is weakened, in its lengthening by the penetration of 
moifture, the Jpring, by unbending at the fame time, lofes a 
part of its power. The axis has very fmali pivots, the 
Jhoulders of which are prevented from coming againft the frame, 
by their ends being confined, though freely, between the flat 
bearing of the heads of two /crews, the front one of which is 
feen marf. The feftion of that axis, of the,fize that belongs 
to zjlip of about 8 inches, is reprefented in Jig. 2.; the Jlip 
a£ts on the diameter a> a, and the Jpring on the fmaller dia- 
meter b, b. 

100. Another conftru&ion of the fame inftrument is repre- 
fented, of half its dimenfions, by j%. 3. (Tab. X.) The effentiai 
parts of that hygrometer are the fame as in the other ; therefore I 
ihall only mention the differences adapted to the ufe of fixing it 
out pf a window. The figure reprefents the manner in which 
it is fixed, with its dial turned half-way towards the obferver, 
by a proper head of the hooks which hold it at the top and the 

bottom. 
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bottom* The fteady part of the inftrument is reprefented by 
fig. 4.1 it is partly an half tube, cut longitudinally through 
the axis, and having fidewife two vertical rows of large holes. 
A whole tube goes over that half one ; for which purpofe the 
piece a, a> is taken off by unfcrewing the female fcrew b which 
belongs to the part d; this laft is a fmall open tube, cut ouN 
fide in fcrew. The large external tube has alfo two vertical 
rows of holes, at fuch a diftance from one another, that, when, 
one of them correfponds to one of the rows of the half tube, 
the other is in front. The two oppofite pofitions that tube can 
be brought to are in order that the inftrument may be placed 
either fide of a window, and each of thofe pofitions is deter- 
mined by one end of a cut at the bottom of the tube in a, jig, 
3. which then holds againft the fteady pin c, Jig. 4. The rows 
of holes of the tube are to be turned towards the room, to 
prevent the rain from falling on the Jlip; and the dial being 
inclofed in a box with a glafs in front, no rail} can get into the 
inftrument. It muft alfo be fixed in a place not much expofed 
to the fun, or be fcreened from it without preventing the circu- 
lation of the air. The communication of the jlip with the 
external air through the rows of holes and the open bottom d 9 
jig. 4. is fufficient for that clafs of obfervations. By the man- 
ner of its being hooked, it may be eafily taken off for carrying 
elfewhere ; and, if a quick obfervation is wanted, the tube alfo 
may eafily be taken off. 

I have the honour of prefenting one of thofe inftruments to 
the Royal Society ; and, as it is very defirable that fome hygro- 
meter be added to the other meteorological inftruments ufually 
obferved, I wifti this may deferve a place in their Obfervatory 
for that purpofe. 
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